Characterisation of ACTH related peptides in ectopic Cushing's syndrome.
Adrenocorticotrophin (ACTH) is derived by cleavage from the precursor, pro-opiomelanocortin (POMC), and depending on the degree of processing by the tissue or tumor, there is the potential for a number of ACTH-related peptides to be secreted from POMC expressing cells. Previous chromatographic approaches have indicated the presence of high molecular weight forms of ACTH in the human peripheral circulation. However a quantitative assessment of the degree of processing requires two-site immunoradiometric assays which distinguish ACTH precursors and ACTH. Using this approach, we have previously identified the precursors of ACTH (POMC and proACTH) in the circulation of normal subjects in the range 5-40 pmol/l, which suggests that processing in the normal pituitary cell is incomplete. This study aimed to examine the extent of POMC processing by tumors that give rise to Cushing's Syndrome as a means of evaluating its usefulness as a diagnostic marker. In a retrospective analysis of 86 patients with Cushing's Syndrome, 34/35 patients with pituitary tumors had low levels of ACTH precursors (below 100 pmol/l) and the mean ratio of ACTH precursors:ACTH was 5:1 which indicates that these tumors do process POMC to ACTH relatively efficiently. In ectopic Cushing's Syndrome, it is unlikely that the extra-pituitary tumor cells, process POMC as efficiently. Therefore increased prevalence of ACTH precursors in the circulation would be expected and this was substantiated by the large excess of ACTH precursors (139-18,000 pmol/l) in the circulation of the 51 patients with the ectopic ACTH Syndrome. The diagnostic accuracy of the measurement of ACTH precursors was then prospectively compared with a group of 62 patients undergoing the current "gold standard" test of inferior petrosal sinus sampling (IPSS). All those patients with ACTH precursors below a diagnostic cut-off of 100 pmol/l were subsequently shown to have pituitary tumors, whereas levels of >100 pmol/l were seen in the four patients with ectopic tumors. In comparison the IPSS had a specificity of 100% but a sensitivity of 93% and for these false negative results the ACTH precursors proved diagnostically useful. Therefore measurement of ACTH precursors offers a simple non-invasive diagnostic test for the differential diagnosis of Cushing's Syndrome which compares favourably with IPSS.